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and, 344, 345 
permissive effects of 
hormones and, 338 
potassium transport and, 
3 
protein metabolism and, 
337-41 
amino acid transport and, 
338 
protein synthesis and, 337, 
338 
transcription in, 339-41 
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receptors for 
properties of, 342-44 
resistance to 
diabetes and, 347 
secretion of, 333, 334 
amino acids and, 333 
fatty acids and, 333 
gastrointestinal hormones 
and, 334 
glucose and, 333, 335 
inhibitors of, 334 
structure of, 332, 333 
Intestine, large 
Auerbach's plexus of 
structure of, 519 
Intestines, small 
absorption by 
sodium inhibition of, 58 
59 
calcium absorption in, 365, 
366 
calcium binding protein 
and, 368, 369 
hormonal influences on, 
370 
phosphatases and, 367 
phosphate role in, 366 
sodium and, 367 
strontium and, 368 
Vitamin D and, 367-70 
conduction in, 517, 518 
ileal mucosa 
tight junctions in, 40 
ion transport by, 51-84 
acetazolamide and, 65, 
66 
active ion secretion and, 
76-83 
bicarbonate enhancement 
of, 60 
brush border role in, 79 
bulk flow and solute move- 
ment, 55-59 
carbonic anhydrase and, 
66 
catecholamines and, 82 
"electrogenic" processes 
in, 67 
glucose effects on, 60 
hormone effects on, 82, 
83 
ileum and, 61-66 
in vivo vs in vitro studies, 
66-68 
ionic permeabilities and, 
52-55 
isolated cell suspensions 
and, 69, 70 
jejunum and, 59-61, 65, 
66 
models of, 52-68, 79, 
80 
mosaic membranes and, 
57 
nonelectrolyte transport 


and, 68-76 
permeability gradients 
and, 54 
pore radii in, 56 
potassium and, 65 
pressure effects on, 58 
"rheogenic"’ processes 
and, 67 
shunt pathways and, 52- 
59 
sodium-hydrogen ion 
exchanges, 60 
solvent drag and, 71, 73 
tight junctions and, 53 
transcellular, 59-61, 63, 
64 
transmembrane PDs and, 
52-55, 59, 67-73 
mucosa of 
permeability of, 42 
secretion by 
active ion secretion, 76- 
83 
bacterial enteritides and, 
77, 78 
cell types involved in, 
81 
cholera and, 77-81 
cycloheximide and, 81 
gastrointestinal hormones 
and, 82, 83 
mechanism of, 79 
prostaglandins and, 77, 
78 
review of, 76 
role of cAMP in, 77-83 
theophylline and, 77-81 
Invertebrates 
circulation in, 171-82 
see also Circulation, 
invertebrate 
neuroendocrine 
in, 172 


regulation 


Ions 
transport ol 
small intestines and, 51- 
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fetal myocardial contractility 


and, 197 
fetal pulmonary circulation 
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Kidney 
calcium handling by 
calcitonin and, 372 
plasma calcium and, 371 
thiazide diuretics of, 
372 
tubular reabsorption and, 
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circulation in 
emotion and, 110 
heart failure and, 110 
nervous control of, 96 
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chloride transport 
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1ate handling by 
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yarathyroid hormone and, 
371, 372 
tubular reabsorption and, 
370, 371 
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t pathways in, 52, 53 
1 transport in, 69 
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etabolism 
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wulation of 
brane calcium binding 
und, 470 
eation of membranes 
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Heart, lipid metabolism 
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uuscle and, 437, 
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infarcts of, 209, 210 
inflation of 
DPPC and, 215 
lamellar bodies of, 221 
maturation of 
adrenal steroids and, 223, 
224 
surfactant and, 223, 
224 


metabolism and biochemistry 


of, 209-28 
amino acids and, 214 
enzymes and, 210, 211 
fatty acid metabolism and, 
213 
glucose consumption and, 
210-13 


lactate metabolism, 212, 


lipid utilization and, 213 

oxygen consumption and, 
210-12 

pentose pathway in, 213, 
214 


phospholipid synthesis and, 


protein synthesis and, 
214 
specific activities of cell 
types, 214 
substrate utilization and, 
209-14 
surfactant metabolism and, 
see Lungs, surfactants in 
mitochondria of, 210 
pressure-volume studies of, 
217 
surface tension of, 
217 
see also Lungs, surfactants 
in 
surfactants in 
amniotic fluid content of, 
224 
cell handling of, 216 
cell origin of, 221, 222 
chemical composition of, 
215-18 
definition of, 214, 216, 
217 
disposal of, 216, 223 
DPPC and, 215-18, 221- 
23 
extraction of, 215 
isolation of, 216, 218 
lamellar bodies and, 221 
lecithin- sphingomyelin 
ratio and, 224 
lung maturation and, 223, 
224 
lung surface tension and, 
214, 217 
metabolism of, 214-24 
phospholipase C and, 
216 
proteins of, 218 
secretion of, 221-23 
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synthesis of, 219-21 
type II alveolar cells and, 
221 
transplantation of 
survival time for, 210 
vasoactive substances and 
regulation of, 225-28 
Luteinizing hormone 
see LH 
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Magnesium 
parthyroid secretion and, 
362, 363 
transport of 
insulin and, 344 
Mannitol 
intestinal ion transport and, 
74, 75 
Medulla oblongata 
carotid sinus reflex and, 


Membranes, artificial 
models for epithelial mem- 
branes and, 36-38 
Membranes, biological 
definition of, 17 
diffusion through 
resistance to, 19 
pathways in 
flux ratio analysis of, 18 
19 
structure of, 18 
permeability of, 17 
antidiuretic hormone and, 
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structure of 
pathways in, 18 
transport across 
chloride and, 22, 23 
coupled Na-K transport, 
20-22, see also Sodium, 
active transport of 
epithelia and, 23-42 
transport pathways in, 17- 
33 
Membranes, epithelial 
ion transport in 
apparent reflection coeffi- 
cients and, 55, 56 
bulk flow and solute move- 
ments, 55-58, 59 
models of, 52-68 
mosaic membranes and, 
57 
nonelectrolyte transport 
and, 68-76 
shunt pathways and, 52- 
59 
transcellular, 63 
intercellular spaces of 
transport mechanisms and, 
41 


intestines, small 
ion transport by, 51-84 
models for 


artificial membranes and, 

36-38 
permeation paths in, 33- 

42 

hypertonic solution effects 
and, 39, 40 

junction? tightness and, 
35, 36 

lateral intercellular spaces 
and, 40-42 

leakier epithelia and, 36- 
38 

membrane resistance in, 
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pore sizes and numbers of, 


routes for diffusion and, 
33-36 

shunts and, 33-39 

subcellular structure and, 
35, 36 

tighter epithelia and, 38, 


transport across 
anions and, 32, 33 
inside barrier and, 29, 
30 
outer barrier to, 24-26 
three-compartment model 
of, 23-33 
transport compartments 
and, 27-29 
Menstrual cycle 
luteal phase of 
prostaglandins and, 397- 


Meromyosin 
structure of, 477 
Mesencephalon 
attack behavior and, 
Midbrain 
thermosensitive units in, 
242, 244 
Muscle, cardiac 
calcium flux in 
active potential and, 469 
electrical properties of, 
155 
adrenal cortical hormones 
and, 157 
sodium role in, 156 
see also Heart, electro- 
physiology of 
protein synthesis in 
insulin and, 338, 339 
regenerative calcium release 
in, 469 
shortening deactivation of, 
494 
structure of 
fetal vs adult, 188 
T-tubule system of, 466 
Muscle, insect ilight 
contraction mechanisms in, 
484 
microstructure of, 480 
Muscle, myotomal 
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electron microscopy of 
sarcoplasmic reticulum 
and, 470 
Muscle, skeletal 
ACh receptors in 
numbers of, 256 
ACh sensitivity of fibers 
regional distribution of, 
280 
active state in, 471 
sarcomere length and, 
471, 472 
aging effects in, 268 
blood flow in 
hypothalamic effect on, 
96 
psychological stress and, 
109 


calcium binding sites 
troponin and, 479 
calcium release in 
depolarization and, 474 
hypertonic solutions and, 
475 
sarcomere length and, 471, 
472 
calcium release mechanisms 
in, 464-76 
action potential and, 
469 
mechanical effects on, 471, 
472 
T-tubule transmission and, 
464, 468 
calcium role in 
ATP hydrolysis and, 483 
calcium activation, 486- 
94 
calcium-protein binding 
and, 488, 491 
force-velocity relation and, 
491, 492 
mechanical state and, 492- 
94 
structural aspects of, 489- 
91 
cholingergic vasodilators in 
emotion and, 107-9 
circulatory reflex from, 


contractile proteins of 
filament structure and, 
489-91 
see also Muscle, skeletal, 
cross-bridge mechanisms 
in, and individual proteins 
contraction of 
calcium activation and, 
486-94 
Fenn effect in, 494 
force-velocity relation in, 
491-93 
functional unit in, 488 
hypertonic solutions and, 
475, 476 
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sliding filament theory of, 
see Muscle, skeletal, 
cross-bridge mechanisms 
troponin and, 486-89 
see also Muscle, skeletal, 
cross-bridge mechanisms 
in 
contraction onset in 
calcium and, 469 
contracture of, 473-76 
nerve influences and, 265, 
266 
cross-bridge mechanisms 
in, 477-85 
ATP hydrolysis and, 482- 
85 
biochemical indicators of, 
481, 482 
fluorescence polarization 
and, 481, 482 
X-ray diffraction studies 
of, 477-81 
denervation effects in, 252 
acetylcholine- sensitivity 
and, 252, 253, 256, 267, 
286 
adrenergic nerve implant- 
ing into, 266 
atrophy and, 257, 258 
cell membrane changes, 
252, 253, 257 
fibrillation in, 257, 266, 
287 
microstructural changes 
and, 258 
muscle growth and, 258 
new formation of ACh 
receptors and, 269 
protein synthesis, 256, 


proteolysis in, 257 
TTX-resistant action 
potentials and, 253, 255, 
256 
disuse effects in, 268, 269, 
286, 287 
electrogenic Na pump in, 
22 
endplates of 
ACh receptors in, 256 
aging effects on, 268 
excitation-contraction 
coupling in, 464-77 
triadic junctions and, 467 
fatty acid metabolism in, 
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hypertonic solutions and, 
475, 476 
impulse transmission in 
Na-dependent signal and, 
464-66 
T-tubule system and, 464- 
66 
velocity of, 464 
innervation of 
AChE distribution in, 
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autonomic, 274 
nonappropriate nerve and, 
271-73 
regeneration of, 271 
slow vs fast fibers and, 
272-74 
intracellular calcium move- 
ment in, 472-75 
intrafilm space in, 467 
latency relaxation in, 476, 
477 
sarcomere length and, 476 
membrane potentials of, 
20 
myoblast tissue culture, 258 
nerve trophic action on, 251- 
58 
neuromuscular transmission 
in 
ACh hypersensitivity in, 
286 
ACh-receptor interaction, 
269 
axoplasmic transport and, 
287, 288 
calcium movements and, 
472, 473 
cementing substances and, 
289 
embryology of, 288, 289 
endplate currents in, 269 
microstructure and, 288, 
289 
regenerative Ca release 
and, 468-71 
tissue culture and, 280 
parital denervation of 
collateral sprouting and, 
278 
postjunctional receptors of, 
268, 269 
potassium contracture in, 
473, 474 
protein synthesis in 
insulin and, 338 
regeneration of, 258 
muscle differentiation in, 
258 
nerve role in, 258 
reinnervation of, 252 
reviews on, 462, 463 
saroplasmic reticulum of 
calcium movement in, 472, 
473 
calcium release from, 
467 
extracellular nature of, 
467 
microstructure of, 468 
muscle resting tension and, 
476 
"release" and "relaxation" 
sites in, 473 
slow vs fast 
nerve crossing between, 
265, 266 
transmitter quantal contents 
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and, 268 
T-tubule system of 

calcium release and, 
466 

calcium transport and, 
470 

electrical excitability and, 
468 

electromicroscopy of, 466, 


twitch potentiation in, 473 
Muscle, smooth, 503-27 
acetylcholine effects on, 
518 
ACh- induced oscillations in, 


action potentials of, 513- 
18 
contraction and, 524 
basic electrical rhythm in, 
516-18 
calcium effects on, 510-16 
cold activation of, 523, 524 
conduction in, 513, 517, 
518 
contractile proteins in, 505, 
506 
contractile properties of 
calcium and, 524-26 
denervation of, 258, 259 
electrical activity of 
ionic basis of, 513-19 
electrical properties of, 
504, 510, 514-17, 520 
extracellular space in, 
506 
force-velocity relations in, 


gastrointestinal 
inhibitory nerves in, 523 
hyperosomotic effects on, 
526 
innervation of 
density of, 519 
ion concentrations in, 506- 
8 
ion pumps in, 511-13, 517 
518 
isolated fibers of, 505, 
506 
mechanical properties of, 
523-25 
modulation of 
neural transmitters and, 
519-23 
norepinephrine supersensiti- 
vity in, 259 
permeability constants of, 
507-10 
postinhibitory rebound in, 
523 
postsynaptic potentials in, 
520 
prepotentials in, 516, 
517 
prostaglandins and, 404 
relaxation of, 526 
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resting ion fluxes in, 506- 
10 


resting potentials in, 506- 
10, 520 

slow electrical activity in, 
516-18 

space constants for, 513, 
514 


stretch activation of, 523, 


tension-length relations in, 
524, 525 
time constants for, 514 
ultrastructure of, 503-6 
filaments in, 505, 506 
sarcoplasmic reticulum 
in, 504 
vesicles in, 503, 504 
vessel rheology and, 145 
Muscle spindles 
development of 
afferent nerves and, 260 
Muscle, striated, 461-94 
excitation- contraction cou- 
pling in, 461, 462 
calcium and, 462 
see also Muscle, cardiac 
and skeletal 
Myasthenia gravis 
acetylcholine and, 267 
Myosin 
muscle contraction and, 
477-93 
structure of, 477, 479, 
485 
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Nerve cell bodies 

activation of 

protein synthesis and, 

264 

chromatolysis of, 261-63 
deafferentation of 

cell changes from, 264 
membranes of 

electrical properties of, 


Nerve cells 
afferent endings on 
spatial separation of, 
279 
clonal cell lines of, 280, 
281 
destruction of 


transmitter analogues and, 


development of 
tissue culture and, 279, 
280 


electrical coupling between, 


265 
epsp size in 
synaptic bouton number 
and, 267, 268 
long-range actions of, 264- 
67 


Nerve fibers 

axial gradients in, 290 

axoplasmic transport in, 
282-85 

see also Axoplasmic 

transport 

collateral sprouting of, 278, 
279 


fast axonal transport in, 
276, 278 
hyperpolarization of 
active Na transport and, 
20, 22 
Na and K fluxes in, 21, 
22 
regenerating limb buds and, 
265 
resting potentials in, 22 
section of 
perikaryon changes from, 
263 


synaptic reorganization 
after, 263, 264 
Nerve growth factor 
see NGF 
Nerves 
degeneration of 
Schwann cells and, 261 
subcellular structure and, 
262 
regeneration of 
into CNS, 277 
peripheral, 271-76 
specificity of, 272 
section of 
regeneration specificity in, 
271-73 
Nerves, afferent 
section of 
CNS neuron changes from, 
264 
trophic actions of 
sensory transducers and, 
260 
Nerves, gustatory 
regeneration of, 275, 276 
taste bud induction by, 275, 
276 
Nerves, optic 
section of 
central changes after, 270, 
271 
Nerves, sensory 
regeneration of 
specificity of, 275-78 
Nerves, vagus 
heart control by 
development of, 189 
implantation of 
skeletal muscle and, 
274 
superior cervical ganglia 
and, 275 
Nervous system 
autonomic 
see Autonomic nervous 
system 
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cell death and, 261, 262 
glia relations to, 260, 261 
inductive actions of, 251- 
91 
activity and, 286-88 
axoplasmic transport and, 
282-85 
derangements of, 290 
fields and gradients in, 
290 
mechanisms of, 281-90 
nerve growth factor in, 
281, 282 
neurological mutants and, 
290 
synapse formation, 288- 
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transmitter substances and, 
285, 286 
mg-term effects of, 251- 
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afferent-receptor relations, 
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autonomic effectors and, 
258-60 
axon-perikaryon relations 
and, 261-64 
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motor nerve-skeletal 
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nerve cells and, 264-67 
synaptic contact stability 
and, 267-71 
nerve crossing 
eye muscle function and, 
269, 270 
sy mpathetic 
see Sympathetic nervous 
system 
trophic actions of 
skeletal muscle and, 251, 
252-58 
Nervous system, central 
behavior and 
baroreflexes and, 94- 
100 
cell bodies in 
axotomy effects on, 263 
circulatory "centers" in, 
97 
collateral sprouting in, 278 
reflex path changeovers 
skin transplantation and, 
276 
Neuroblastoma 
clonal lines from 
nerve cell properties, 
280 
Neurosecretion 
invertebrate circulation and 
cardioexcitatory peptide 
and, 175 
invertebrate osmoregulation 
and, 172 
NGF 
nerve cell development and, 
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281, 282 
protein synthesis and, 


sympathetic ganglia growth 
and, 259 
Nictitating membrane 
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crossing of, 275 
Norepinephrine 
denervation supersensitivity 
to 
mechanism of, 259 
enzyme regulation by, 285 
fetal heart content of, 189 
fetal myocardial contract- 
ility and, 197 
ionic pumps and 
smooth muscle and, 512, 
513 
muscle fibrillation 
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smooth muscle etiects of, 
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Obesity 
hypothalamic satiety center 
and 
insulin and, 337 
insulin role in, 347 
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carotid sinus reflexes and, 
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Osmotic phenomena 
hypertonicity 
muscle contraction and, 
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Oubain 
glucose 
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intestinal calcium absorp- 
tion and, 367 
ion pump and 
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metabolism and, 
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and, 468 
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prostaglandin effects on, 
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corpus luteum function 
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luteinizing hormone and, 
392-95 
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wvulation and, 394, 395 

ovum maturation and, 
395 

progesterone synthesis 
and, 392-94, 396, 397 

pseudopregnancy and, 
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vascular effects and, 396 
Ovulation 
prostaglandins and, 394, 
395 
Oxygen 
fetal ductus arteriosus and, 
201 
fetal pulmonary circulation 
and, 201 
Oxygen deficiency 
lecreased ATP production 
ana 
heart metabolism and, 431- 
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etal heart response to, 193, 
194 
heart lipid metabolism and, 
440, 448, 449 
heart metabolism and, 413, 
417 
Oxygen transport 
ivertebrate blood and, 173, 
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labor induced by, 402, 
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proinsulin and insulin 
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see also Glucagon, Insulin, 
Proinsulin 
Papaverine 
smooth muscle contraction 
nd, 526 
ympathetic nervous 
ystem 
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athyroid hormone, 
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uicium absorption and, 
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AMP and, 
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intestinal secretion and, 
82 
Pentobarbital 
circulatory effects of, 109 
Peptides 
invertebrate heart and, 
175 
Phlorizin 
jejunal transport and, 57 
Phosphatase, acid 
isoenzymes of, 315 
testis content of, 314, 315 
Phosphate metabolism, 361- 


kidney role in, 370-73 
parathryoid horome and, 
361 


Vitamin D and, 365 
Phosphates 
calcium absorption and, 


intracellular actions of, 377, 


Phosphofructokinase 
activity of 
control of, 422, 428 
chemical properties of, 421, 


heart metabolism and, 421- 


isoenzymes of, 421 

testis content of, 319 
Pigments, blood 

invertebrate, 173 
Pituitary, anterior 

see Andenohypophysis 
Platelets, blood 

accumulation of 

internal damage and, 


aggregates of 
vessel walls and, 140 
PMS 
inhibition of 
prostaglandins and, 394 
testicular tubular secretion 
and, 312 
Potassium 
intracellular concentration 
ot 
maintenance of, 65 
smooth muscle and, 507, 
508, 511 
muscle contracture from, 
473, 474 
transport of 
active, 20, 21 
cardiac muscle and, 
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coupling with Na transport, 
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insulin and, 344 
small intestines and, 51- 
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smooth muscle and, 
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Pregnancy 
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blood prostaglandin levels 
in, 406 
labor induction in 
prostaglandins and, 402, 
403 
pseudopregnancy 
prostaglandins and, 396 
termination of 
prostaglandins and, 397, 
399-405 
Pregnant mare serum 
see PMS 


Preoptie-anterior hypothalamic 


region 
thermoregulation and, 241- 
43 


Progesterone 
plasma levels of 
prostaglandins arid, 403, 
404 


secretion of 
prostaglandins and, 392- 
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Proinsulin 
actions of, 332 
antigenic determinants for, 


conversion to insulin, 331, 


membrane binding of, 342 
structure of, 331, 332 
Prostaglandins 
abortion caused by, 399- 
402 
mechanism of action of, 
403-5 
actions of 
calcium and, 405 
analogues of 
abortion and, 401 
inhibitory effects of, 392- 
94 


cAMP mediation of effects 
of, 392, 395 

human reproductive physiol- 
ogy and, 405-8 

intestinal secretion and, 
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intracellular cAMP levels 
and, 77 

labor induction by, 402, 
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lung metabolism of, 227, 


ovary effects of, 392-99 
pregnancy termination by, 
397, 399-405 
release of 
myometrium and, 405 
reproductive system and, 
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releasing factor action and, 
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synthesis of 
androgens and, 407 
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estrogens and, 406, 407 

indomethacin and, 395 
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menstruating endometrium 

and, 406 
synthetase system for, 392 
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calcium absorption and, 308, 


Protein metabolism 
amino acid transport and 
insulin and, 338 
synthesis 
diabetes and, 337 
insulin and, 337, 338 
nerve growth factor and, 


synaptic stimulation and, 


synaptosomes and, 284 
translation step in, 338, 
339 
transcription in 
insulin and, 339-41 
Proteins 
axoplasmic transport of, 
282, 284, 285 
Pulse, arterial 
see Arteries, pulse wave in 
Pyruvate 
fatty acid metabolism and, 
447 
Pyruvate dehydrogenase 
activity of 
insulin and, 336 
components of, 424, 425 
regulation of activity of, 
425 
Pyruvate kinase 
heart metabolism and, 424 
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Red blood corpuscles 
chloride transport across, 
22, 23 
electrogenic pump in, 21 
glucose transport in 
ATP and, 419 
Na and K transport in, 20, 
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Releasing factors 
tropic hormone release and 
prostaglandins and, 406 
Reproductive system 
prostaglandins in, 391-408 
Reproductive system, human 
physiology of 
prostaglandins and, 405- 


Reproductive system, male, 
307-24 
prostaglandins and, 407, 
408 
reviews on, 307 
testis, 324 
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